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1020030070608 #^ <y*f: 2003/11/18 

3^ 71] -g-^loll °o^^ _£.ul^-§- ^ ^- o_^*) #] £ ^ 

S*-£#*l ^SLSfl 1-^^- ^^)7l7l 7l^r2f, #7} 7^ #6fl ^5]^ JE*^ ^5^^- 

^7R^g-<LS ^l^-^^l ^g"#-§r i^Rr ^S^-p-Tll ^^7>1- ^ 

x$6\) nfe^, y^^o) 7 fl^^>Jl, SL?] ^ ^ #±A}?\ ^.cf 

[i«51] 

£ 2 

te^l i^^j, ^^-y-, ^4^:, ^ 



36-3 



1020030070608 %^ 2003/11/18 

*k^lk%A ^ 31 3- *ll S u o v ^ {GALLIUM NITRIDE BASED SEMICONDUCTOR LIGHT 

EMITTING DIODE AND METHOD OF PRODUCING THE SAME} , 

51 5^ #£fl^ «VE*fl ^^>S1 Ni/Au Hl^#^^V ni a. i^-^o) ^ 

#/^-^^ tii^^^^v-i- ^ ^ ZL £A]tb ^o]4. 

£ 6^r ^sfl^ Ni/Au## A>-g-tb #£31 ^^V^ ^51^ ^<Hl 

31, 111 : AVs|.ol<^ 7]^: 33, 113 : #2fl£# 
34, 114 : %^ 35, 115 : #Hfl£# 
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1020030070608 

37, 117 : 

41, 121 : *lll *\^r 



38, 118 : ITO^ 
42, 122 : *1]2 



#3 ^7}: 2003/11/18 



eHfl^l AflS-g- <3^l£# ^^ufl^l^. ^S\J1 LED(^^» ^7lofl^ 

Jl^S. %q LED7> -g-^ofl ^ ^1-g-tl: #^<2^ S^l7> tq^i 7}±§- 

^1 s\9X^. ^l&IM- LED7> *H LED, ^ LED iic]- $5.7} ^Jl ^ s^o] 565nm 3 

£5. ^ Aj-^^cH]^ 4^ ^-Aflol o>!J|7l nfl^ofl ^o^^ £ #^<£^ S^^r #7> 

1?^-° M", o^, ^ifil^- #€<£^ S^H ^^tb ^ 525nm ZL^i ^ ^ ^^-^f- 
31 ^--£^1 LED1- «fl^5l^c|-. 
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1020030070608 <£z}: 2003/11/18 

% #°1H 9X°-B.3-, GaAs^] ^d^r^r Qo) 7)&2) ufli£<H| ^-g- j£*\?t *r 

#^7>^ ^27} £ lofl ^Al^o] olc}. 

<15> £. 1^- ^S}^, ^S^M t#^7}-(20)^ ^>4 0 H ## 71^(11)2)- # 7 ] Afsl-Cl^ 

## 7]&(11) #°fl &*mSL3. *fll 51*1^ #2fl = #(13), 

(14) ^ *D2 #sfl = #(15)-§: i^-W. 

<ie> a o i- 7 | ^a. #2fl£L^(13)£r GaN#(13a)2f AlGaN#(13b) o^o^ ^ ^cj, 

#7l «r^#(14)^r <=B^7HM-(Multi -Quant urn Wei 1)^2:^ ^£5. InGaN#°.5. ^l^U ==r 
Sitf. E^, #71 #Efl = ^(15)^ GaN#(15a)^ AlGaN#(15b) iLS. ^ 5U 

t}. ^av^ #71 aV£^ll ^#(13, 14, 15) S: M0CVD(Metal Organic Chemical Vapor 

Deposition)^ °l-8-*H ^ oicf. o] nfl , n ^ GaN# ( 13a) -§: ##* r 7l *H1 

A^ol^ 71^(11)^ ^7>^^ %t#A]7l7l ifl*fl, AlN/GaN^ ^ ^3J|#(nl ;£*]).§- n]^ 

<17> U><2f ^O], #71 *>S)-°1<H 7l*(ll)£- ^71^ ^<3# M °1 iH.3. , J= ^ 

# 3.^- #^°fl <§#*l-7l <$<x°\) sfl^Hfr -teflJE.#(15)^ ###(14)* 
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1020030070608 <Qx\: 2003/11/18 

%l^H #2fl^f^(13), ^^m^S.^ GaN#(13a)^ ^ ?)JL, n. 

^#^1 GaN(13a)^ ^^l XI 1 *H-(21)-g- ^^*tf. 

A oM p«§ GaN^(15a)^r ^tfl^o.^. ^ #JL $X——^- , £^2.3. 

-2-^^(0hmic Contact)* ^ ^7}^9l #°1 A^e}-. o]^- o^fl , nl^-^^jr 

5,563,422J:(#^<a : M*1g> ( ^^Jl<£ : 1996. 10.08 HHtt, p^ GaN#(15a)^ 

^ XI 2 ^(22)* ^^*V7} ^^*>7l Ni/AuS. ^^^M: 

"o^* XM3:4. ^71 M*R-(18)£r ^H 5 ^^ #7]- A] 7l^Ai^ ^nl^.Bfl^- ^ 

*H ^ y o v ^ ^(Vf)* ^*>Al^ ^ JL47V 5W. ^M-, Ni/AuS. ^^(18) 

£■ 1*13 4^-8: 0 l-§-*H ^b^c^ie. ^ 60% vfl^l 70%^1 ^*H§r# iL*]i}. # 



°1 e-i ^ ^4^" &X11- ^^7l ^«fl, Ni/Au## tfl<0sH ^^-#-°l ^ 90% o]^-o] 
^rsl^l ITOClndium Tin Oxide)#* H^*}^ ^91°) Xl^Ji $X^. ^ltb, ITO^ GaN 
^<H1 « ^^^°1 <^ ^<?> o]-u|el- p ^ GaN^l U^r^r 7.5eV°lHl uVsfl ITO^I 
4.7~5.2eVolS.S, IT0# p^ GaNf^l ^*Kr -2-^1 ^°1 ^£}*1 &fet)-. re}- 

bM. *}°1* ^-5}-^^ ^^^>7l ^§flA^ ; ^eflofl^ p-GaN $H Zn 

J§-o] <^^ 7 > 5L^§ *>7i M- C# *}°l(high) p-GaN^l 
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*H GaN^l ^€ *r SU-^, °}3. 9in *\3\^-£r x\*\*}7}^r «-*fl3°l 

^. 

^4 ^H p <§ GaNf^^ ^#7^ ^-^11- 7H^*V ^oj ^^#711 1>£^1 ^r^- 



^2l-^:#7l] *V.£*fl ^^7171 ifl^ 71^4, A o V 7l 7l^r ^) ^ ^ ^ ^ X £ ^ 

^ ^2}- ^-#711 «V£*fl #efl^^J2l-, AV 7 ] ^u. # eH£L^o) <y «. <*] ofl 

^^H, te^l s-^^i %^^ t a o v 7 ] ^-ofl 
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^ , ^i^^t?°S <>1^<H*} 5LW^ ^3}-^#7]l ti>£^l ^-^^ ^ 



A oM Mn ^M#^-#, La Tfl! 4^*1 , Ni Till ^^M#^- « 

Mn 711^ ^i^i x o V ^^ MnNiFe i&fe MnNiojzL, #7l La Tll'I 4^*1 
£ LaNi 5 °H, Ni Tilt ^^g-^ ZnNi , MgNi^lJi, ^7} Mg 31 <I ^±-^^^ 

ZnMg^ SI^-H, =L 10A ^1 100 A ^1 w}e4-2i <5-}cf . 



5lK ^r^^ w>^*V ^l^Efl^r, <#7] ^ 0 H1 ^^M, Au, Pt, Ir ^ TaJL 

3U #^Ht^ 100A ^-7] *)H ^g-f^ 

*W ^l^Efl^, ^-7] tfofl ^^H, Rh, Al ^ Ag5L 

#^ n^lir 500A ^H*l lOOOOA^ ^ 
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^ A oHl ^5Li£^ ^s^-M te^ll *^-a- *g^Kr ^)^, #7) #ofl 

71 ^ #afl^-# *f^M °l-f-<H^ ^ ^ ^ ^1* i^-tlrcf. 

A o V 7) ^*Kr ^7))^, ^71 ^ #Efl£L# #ofl #7}^ 

(E-beam evaporator H ^1 «rfl ^M?!^ ^tH^o] ttl-eJ-^sl-t}. 



400°C ^£ollA^ UV #el-^D> ^ 2^ <l*lel*Rr #7fl# D] SE.^ ^ ^ , 

A o v 7l ^ 0 H1, Au, Pt, Ir ^ TaS ^ ^ ^flS^El #1"^ <H ^J^S. o] =lo^ ^ji 

^ ^ *r^r ^Till- D) IftfTiL}, ^-71 ^oHl , Rh, Al ^ Ag^L ^€ af 



A o V 7l *lll ^r#£-, #7l tfofl 100 A ol*>^ *f-v\)s. ^7]-oi ^^-^<H1 ^*fl 
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7l ^ *fll ^-#f^8r ^^el^ ^r^ll- d) if-sj-ji, ^7} 200 °C °K V ^ ^ £ 

#7} A\2 ^7} ^% ^Hl, 500 A xfl^l 10000 A^ ^v\]sL ^7,}^ ^ 

°C o^o} 3^5. 10^ -§-<?> uf^^cf. 



£ 21- ^S|-^:#741 te^l ^^>(40)^, llsl-^-M tiV£^l ^ 

^ <^*1 A]-Sl-ol<>| 7)^(31)31}-, ^- 7 ) A^O^ 7^(31) ^ 0 H] ^H^S. ^1 5L&^ 

aV£^l *>-f ^ e flc^(33)4 ) ^^(34)4, ^2 S.^ ylJE^ ^V*L ^2fl = # 
(35)4, ^7^ 0 > ^-#o.S o]^.o]^\ ^#(37)# i^-*Vuf. 



^11 S^i^ ^5L31 #^5. ol^o^^i a o > 71 #sfl£L#(33)-8r GaN#(33a)-4 n^g 

AlGaN#(33b)^.S °]-¥-<Hl3 ^ , #7l %^#(34)£r ^ 0 ^7}^#^S(Mul t i-Quantum 
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1020030070608 ^^>: 2003/11/18 

Wei 1)^1 InGaN#-°S. ^^H^ ^ 5Eth *fl2 «>S-^1 -§-*)5. ^^-<>1^1 # 

7l tf-»f #2fl = #(35)-£- GaNf^(35a)4 p t§ AlGaNfK35b) ^.5. ^€ SU^r. <£^°-3. 
#7l #5.7$ ^#(33, 34, 35)£r M0CVD(Metal Organic Chemical Vapor Deposition)^ ^ 
°l-§-*H ^^c v € <t 9X^. °1 ^, n^ GaN#(13a)^- ^^*>7l a}-sM<H 7] #(11) 

^^^-g- ^Al?l7l AIN/GaNS}- ^ nla] ^£ SU^r. 



<^^cHl *fl^Rr #Hfl£L#(35)4 *HS#°1 7fl7^ ojo^oii ^efl = 

^ ^-¥-7> ^#£t}. zl ^ #efl^(33), 5. 2°\}*\ n^ GaN^(33a)£] 

<#i&*\) m #^-(41) °1 Hfl^l^tq-. 

S*V, A2 ^^-(42)^ ^#(38) #<*fl ^^t}. p^ GaN#(35a)^ n^ GaN#(33a)<Hl 
tilsfl #cfl^ o.s. ^* 0 V^ e <y^r(^ 7.5eV)» ^"71 p^ GaN#(35a)^ XI 2 € 

^(42) ^\o)d\) ^A}ofl ^ if-^^r ^*\*}7] $)$\, ^-^(37) 

^ ^#(38)^: ^7>^ ^JW, tl^H ^#(37)^ Mn Tim 

tt, La ^11 ^t^^-, Ni 311 ^7-1^-^ ^ Mg Till 

^ ^^^cf. ^71 Mn Till ^7-1 MnNiFe S^r MnNi^ ^ 

-*7} La Tim ^7i^^ LaNi 5 «a ^ , Ni Tim ^T^^g-^ ZnNi , 

MgNilJ ^ aI— °i , #7l Mg Tim ^7-1^^ ZnMg^ ^ SU^. 
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^tiV^o.^. ^^o_S. *B-*H ^4=-°] a^ofl ^aJ-A] 



£ ^°iH ^rfc*^ ^-8: Mn La 31 <I =^M#^g-, 

Ni 31 <! ^7-H v W Mg 311 ^^M#^°.5. #7l ^#(37)-8; ^71 
^g-#(37HH^, ^^M#^<3 ol-g-^ ( ^-71 GaN#(35a)^ S^ofl €^Rr 



A o v 7l GaN#(35a)-^ Mg» ^-g-*}-^ nfl^- ^ -^515. , ^7} 

p^ GaN^(35a)^ g.#°\] ^fls}^ ^^°l^^f Mg7> ^*}o} Mg^l ^J£^r 

^ olS. <?1*1] ^"71 p*8 GaN#^ ^ni ^*j-o_ o. ^^^i ^4 wv^ofl^^, 

#7l ^#(37)# ^^*>^ MnNiFe MnNi ^ Mn 7^m ^^M^-g-, LaNi 5 ^ La 31 

1 ^^7i^^-, NiZn, MgNi ^ Ni 31 <g ^i^i^ ZnMg -f-^1 Mg 31 <I ^4i7^f- 

^ 10 A vfl*l 100 A 21 Jf^s ^-71 p ^ GaN# ^ 1*1 el* , ^ 

^ 7i^V ^-#ol p ^ GaN# *r±.* ^^^H p ^ GaN^ ^ Mg^ ^ 

H"* ti oMt^-S«l p^ GaN#- 5.$^ Mg(l:^l-)1- t^^l!)^^ ^ 7j±X\ ?) 7]} 
^"71 ^#(37)^r *f-^-£°] v£o_JEL5., ^} ^-^3] *&*)i5}7] ^ <5fl , #7l ^ 
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^(37)£r ^^Tfl^r n 100 A ^l^ ^}S. %^S\JL, iL^f ot 50A o, =^ 

S ^ # £M , f-g-tt ^o|^ 10A °l#£l ^is. ^#3£r ?H aya^^t}. 

«VE*ll ^±.*HHfe #?1 #°fl, Au, Pt, Ir ^ TaS. nf£SY^ 

3^ ^rH^l ^-i^MMfe #7l #ofl, Rh, Al AgS ^€ nf-^-S-^-Ei A}?"^ 

^ ^^IS. °l-?-<H*l 7112 ^-^#-8: *§>8^ ^ £ 2<M*r #71 2fl 1 ^ ^2 ^ 

m ^#(38) ^1 SL°A ^.4 7fl^i*l-Jl, <£Jl*V ^ A>-g- 

3^ A oM ^# #^ofl Au> Pt> Ir ^ TaS. ZL-f-o.S.Jf-E-1 =4?& 

^}-g-^ ^€4. A oM ^-^(37)^ ^f^o} « 0 v^l^7l Sin «}^^7im ^ 100A 

o)-s\°] <g>££M, a >^^7ll^ ^ 50A^1 ^Tfls. ^#^t}. S*V, #71 2)11 

#(38)S1 #71 ^-^(37)^1 ?f-v\}9). JIS -g-^*>7lM- JicJ- ^-^^ ^Jol w>^*V 

4. #71 ^-^(38) ^ ^"^(37)^ ^MH tfl*IH*r ^ #*ll*l ^*>7l5L tb 

36-14 



1020030070608 #3 2003/11/18 

^7) *)}2 ^^(38)£r «}£*fl AS. cf€- 5]S7l^ 

^=£efl°Ji ^^5]^ ^-f^l 5iAS, Rh, Al ^ kgSLS. =f-^ ZL^SLS.^K\ 

(52) -#°ll >£H(53)# =L ^^-(41, 42)°1 ^ "S^sM *^#(34)ofl^ ^€ 

«Va>^-^ ^ a o i- 7 ) ^ 2 ^-^(38 H a_VA>i)o1 Af^ol 0 ! 7 1#(31) 

^ w o V ^# *ti-§-*Rr ^#°1 -4^1 <H 71^(31) 

a o V #^l^ °1 "A, A oM ^#(38)^r ^A>nVo^ <* ^ o. Rh> A j ^ Ag O_ S ^fO S 

^ ^ ^1~§-^H ^€*=k °1 OH, #7] ^#(38)21 ^}» 

^sfl ^-71 afli ^H^jit} 500 A ifl*l 1000 A ^ ^ ^o] y>^3i^cf. 

ShE*H ^€ ^ #efl£L^(ll3)^f #^(114) *J *fl2 #3E*H #^5. ^€ 

#efl = #(H5)^- S^tf. A oM ^#-g- 7l#(lll)^ a>#o]o1 7 1#9J ^ & 
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, #7} §2flJ=^(113) ^ ^ #Hfl^(115)^r £ 2<H1 ^Al^Efl^ £o] zj-zj- 

GaNf^ AlGaN^°-5. ^ ^o.^ , MOCVD ^£.3, ^€ ^ 214. 



°1<H, £ 4b^ ^7) #sfl^#(H3)^ ^«3^(113a)°l >S-7l 3<H 

5. ^ #£fl^#(115)^ %^#(114)^ o^a.^ ^Ti^Cf. ^"71 Sj-JjL #efl^(113)^ 
^^(113a)^r <3^°-S ^>^^cf. ^ ^l^^^ofl ccf^ ^Sl-^l ^-i- 



ch&o.S, 5L 4cS|- zl-oj , # 7 1 #Jf l"2fl3= #(115) ^Hl ^^SLS. ^§-#(117) ^ ^ 
^r#(118)# ^^*>cf. *^<*IH, -8-71 ^g-#(117)£r SL*A^ ^*fl Mn Till Q= , 

La Tfl^ Ni Till ^ Mg Till ^O-S ZLf-o.S^-E-1 *If»^ «J ^€ 

4. -i^tb «}2r ^-ol ^-71 Mn 311 MnNiFe MnNi^ ^ & , #7l La Till 

tt-Br LaNi 5 <H 'r $1-°-^, A o v 7l Ni 7fl«i ZnNi, MgNi^ ^ S3L2.^ , #71 Mg 311 ^ 

^ ZnMgH ^ SI^-. SE^r, #7l ^#(118)£: Au, Pt , Ir, Ta, Rh, Al ^ AgS ZLf-iL 
S-^-Ei ^O.^ o] ^oj^lc]-. olE^tl: ^#(117) g #^#(118)£r ^r^^^r^l ^ 

^ 3#*l1r ^7>* «o v ^*>7l ^afl ^7>«J ^^(E-beam evaporator )°-S -M*l*Hr ?H 
aJSrtj-. *r^, ^-71 t^#(117)-§- ^^*>7l o]^ofl ^-71 #-*f #Efl = #(115)^1 S^ofl ^^fls> 
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*rdb°l£:-§- ^T^M iflsfl ^7) ^ #sflJ=#(115) 400 °C oj^o] ^-£ofl^ uv 



# ^^Rr £ 4b^ ^"Ol n>^^ Aj-w. #efl e^o} ^-igofl Dfl 

^13^^ ^# 9? ^>^o.S Jpi, el^E lift-off) »sfl 3. 

ova-] ^€rV «^ ^-o] _ n]l -1 tgEflo} ^*Hr igj-^ofl rcj-s. 



2^3-2-3., S. 4d°i ^o] a>71 #2fl^#(113)^| «y^-7> °J^(113a)^ #7| 

^#(118)3] ^ofl z|z^- afli ^^-(121)4 ^12 ^q-(122)-i- £ 3d^ ^ 

^ 2H, ^ ^ ^ ^-i: f-sl ^ ^*fl A oM ^#(117) 31 ^r^(118)-g: 1 

*J3*Rr #31* <L3. ^ 9X^. °1 3 ^ ^"^(117) £ ^-##(118)3 1^^^, 

tfl7l(air) §^7H-H ^ 200°C 302, -*H*Kr yj-^^i^cf. 

ov^ y>°+ ^71 ^g-#(117)£r =ri2] -g-ols»H *>7l ^ *fl 10A °] 

aJ-o} 7W^, ^--4#-§: 7^>* ^1^71 fl«fl 100 A $>^r 3 °1 W}-^^ 

°1, ^"71 ^#(118H Au, Pt, Ir ^ Ta^L H-f-^.S.^-Ei ^em^ ^-g^rSl afll -g^r# 
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91 ^-f °fl-er *i*>« y ^l*l-7l ^*fl ZL ^7} 100A ^o] H>^^>rf. ©1 nfl, 

A o V 7l *fll ^-^9] Jf-*flfe ^7] ^"#(117)3 ^3 ^^q. ZLj£t} ^?]-g- 

7 A°\ w>^-^]s>cf . Stb A oM ^##(118)°1 Rh, Al ^ AgS A} EH 5} «J =■ 

^12 ^7l *|12 <3«-* Sj-fe- ^o.S. 500A 

vfl^l 10000 A 3 ^ ^ ^ 53 o] u>^-3i^>cf. 

^-^di7)4- *m 3=*noii rc)-= s.^ o. ^^^ 7 ] o 1 ^ ) s 1^. A o V 7 l 

^^(117)^ ^1 «1 % ^-71 l^e] ^5.-1- ^sl-Ai * 

3 ^H3* ^^1- ^>7l 5. H M-eI-M-^ -# 7 ) ^-^(117)^1^ 

LaNi 5 l- A>-g-^>^31 ( Aj- 7 i ^^ofl^ AU 7> ^sj^cf. 



<53> 
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A cM 5. , ^"^(117)^ ^ ^1)71- *U ^liL^ ^ 

^ £rJE£] 3z^o] ^ SEflo. z^^ofl S*oo} ( ^«*V A>5l-(oxidation)7> o]^^ 

&£-<L5*l «^ ^2f#o] ^-o>^ 7 ] nfl^.ol4. ZL&U, *fll ^-##2] Jf*]^ ^#(117) 
^ -^liLt]- ^-fofl, ^ ^<£°\}^ ojo.q-, ^ £ 7> ^Tfl ^S]524. 

^7> 80 A AS. Cfi ^§>£]^7l nfl£-oltf. *1^ ( Aj-7] 

(117) ^ *fll ^#2] ^7} S.^ 50 AH nfl, ^ ^5=2] M-^o] y}^- 7jo S 

M-^Cf. ^, Aj-7] ^a (U7) ^ ^ u ^.^ (n8) o} JE^j t, l7 -|. 1:1 o] ^ 7H> 
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(117)31 ^^^o.^. &<£*}7]^ ZL 2Lt\- ^£ h]-^^, zi ^7fltil7> 1:101 

£ 5^ ^eflsl ^S^f-Til i&£*fl ^^^>^ Ni/Au ul^^*j-(specific contact 
resistance) % ^^-#/^-^#(^*l , LaNi 5 /AufO^ ^#^-1- tilm^ ^ 

=L £4# £ 4a^r til^^^* 0 Vo^ ^ofl A>-g-^ TLMCTransmission Length 

Mode) sfl€^.S, p-GaN SlH^H Ni/Au ^ ^<*11 ^%/%^%-%: £ 5a<^] ^ 

£ 5b^ ^"71 £ 5a^ ^ TLM s^-fr A>-g-^ ^ ^ ^ ^ ( 1 inear i ty)°] -f^rtb 10 
jtan ifl^l 30#m £a]^1 ^o]cf. £ 5t>ofl 5.*]$. ^ ^-o] a. igj-^ofl 4a 

*W63)°1 ^sfls} Ni/Au *13K61)Jitf ^ 3^ ^ 5^. £ 5b ofl ^ 
scfls Ni/Au §^ wl^^^n 1 - ^ ^3 wlja 

-£ 5c# #2:^^ , £ t^ofl 4^- ^f7^#^ a]3^*W67)£- 
5.7>10- 5 a^-5-, #efl^ Ni/Au#^ a] ^#^*J-(65)o] sf 7A^0~ 5 Q^ -f^Ml 
o}9\. Qo] f a]^^^*J-ol ^eflcH] Af-g-^^ Ni/Au#i±4 3j- 7 l nfl-g-°fl ii4 ^.ni^^o] 
#^ff ^o] 7fl#£U, ^^oj-ol jL5if7> ^Cf. 
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<58> £ 6-£- ^Efl^ N i/Au#-8r A}-g-^- ^sj-^Tfl aV£.^l ^gofl rcj-^- 

*J^<*1H -^71 LaNi 5 l- AV-g-^^ji, Aj- 7 | ^.^oflfe Au# A>-8-*>$m. £ 6a^r 

500 M <i^s] ^iE^H ^#/^#^l *M|«- ^SH?!^ €^*V £AltV 

nzflHolcf. £ 6a°fl M-e^\+ ^ ^g-^/^f^ =^ l7 |. 50A/25A^ *fl(72aHl^r ^Hfl 

^ Ni/Au#-ir A]-g-*V ^gs^f-Tll aVSL^l ^^T-V^Oa)^ ?l£7> cf^i <§H£°.^, ^g-#/ 
^#2] -^7}- 50A/80AH ^(76a)^]^ ^efl^ Ni/Auf^ A>-g-^V ^sj-^f-^l «V£*ll ^± 
A>(70a)^- cfl^ iL^4. ^-aiM-, ^ v ^^ 7 H V ^H^^ ^-f7^r# 

9] ^-v\}7\ 50A/50A^1 ^-f (74a)^lfe ^2flsl Ni/Au^-§- A>-g-^ listed 31 «V£*)1 ^^7} 
(70a)^cf ^^s>7l] ^ ^J£l- i^B}-^^cf. 

<59> £ 6b^r ^^/^#^ n^lS" 50A/50A^.S -fi-T^iQ ^E]HH ^^s] -8r£l- 

^l^i ^R)tt ZLSfl^olcf. <g^5} ^£ 7 > 450°C(72b), 500°C(74b), 550 °C (76b)<?l 

^4- S.*r ^efl^l Ni/Au#^- AV-g-*V ^^-^#711 aV£*ll 1}-^-iA>(70b)Ji4 ^ ^£ o. 
M-iMSM. ^r^^l si^, ^^#7fl «V£*il % v ^7> jit} ^ fls 

^*fl tb^*>^> ^^^hi 7i Tii ^ ^ 7i#^ ^om^i ^ 



36-21 



1020030070608 

MHH -cf^ $3)^ *l«r, ^ ^ 7>^^>tq- 

A o v #t> ^1, ^°\] Ni/Au* A>-§-t!- ^5}- ^#31 a>£^l 

*H1 «l*fl ^ #|5M- Sfe ^-£^1 ^dL^>^ *ll*H yp^fc}-. SEtb, Hn 11 La 3] 

1 Ni H * Mg H ttiS ^€ AjBfl^ qj ^ ^ 

^g-JlS. o] p ^ GaN# ^Hl $>S*H GaN#^ Si MgS+ 
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1] 

O ' ^ 

#71 A cHf #2fl^ ^Hl ^^M, ^i^l«A5. ol=ol^l ^%~jr S^Rr ^Sj- 
[^^J- 2] 

Mn 7fl<i La Till Ni 7fl<l ^*1#^ ^ Mg 311 

#^g-°.S m-^S.YEi ig~o.3. 0)^.0] x}^ ^j-g- ^^SLS. <5>^ ^sl-^# 

31 ^£31 t^i*}. 
3] 

312* 0 H1 $a°H, 

#71 Mn Tfll ^r^^^S-g: MnNiFe MnNi°J* ^°-S. S}^ ^5)- ^#31 *K£*fl 
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4] 

*fl2%Hl 91°]*), 

#7] La 31<1 ^^^8- LaNis^-fi- 0>}^ SK£*H ^^V. 

5] 

*)]2* 0 H1 9X°)*\, 

A oM Ni 311 ^*i^^gr ZnNi, MgNi°J-fr *}x= ^s^-M «V£;*ll 

7}, 

6] 

A oM Mg 31 <1 ^M#^g-£r ZnMg^* ^-^^.S. tilS^l 
[3^* 7] 

A oM 10A 100 A ^ ^ ^r^SLsL f>\±: #31 *VJ£*ti 

[^T 1 * 8] 

*Hl*<Hl 5^1, 

A oM <M ^ ^ , Au, Pt, Ir ^ Ta^ ^€ ^if-il^Ei °i ^4*o. 
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i^^ty 9] 

-$7} 4 1 100A ^ fi^jo S ^ ^2j-^#^) ti>£^l * 
[^*J- 10] 

^i8*oHi sa^i, 
[3^*8- 11] 

4H1 Rh, Al ^ AgS. n-f-O-S.^ ^ 

12] 

<#7l *fl2 JjMfl^. 500 A ifl*l 10000 A tsfe ^SJ-^-M «KE*fl ^ 

#^7>. 

13] 

-8-71 7]^; -tfofl XI 1 ^5)- ^#711 tiV^^l ^JE^-fr ^ *Rr ^7)1; 
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#31; 
31; 

A oM #efl^# ^ofl o|=.o^^i ^Tfll- £f 

S}^ ^sj-^-§-7l] aVi^l ^l^J-^. 
[^t 1 * 14] 

*fll3%Ml Si^H, # 7 1 ^-^-fr ^SRr #7fc, 

^71 ^ #Efl£L# ^ofl, Mn 7fl<l 4^*1 tft^, La 7fl<l ^M^^g-, Ni 7fl<l 

4i7^V^ ^ M g 741 <! ^^7-1^-^0.5. ZLl-AS-^ Ei ^ t^A^ o] s.o^^l 

is] ^ 

*11l4*<Hl 

^7} Mn 7fl<I ^^M^^g-^ MnNiFe 3Ett MnNi<y# ^°-S. ^ s}-^-g-7ll 
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l^^ty 16] 

*1114*J-°11 3Xo\*\, 

^7) La 31<1 ^^^^-^ LaNis^J^- ^^SLS. ^s^f^l ^-^-^>^1 

17] 

^7] Ni 7fl<I ZnNi , MgNi°J* ^^AS ^ ^sj-^-M tiV£*fl 

18] 

^114%H1 

19] 

*fll3%Ml 91°]^, ^7] ^f-g- ^^Rr #31^, 

#71 #2fl = # #6fl 10A lOOA^l ^*Hr ?A^r ^ 
20] 

^113*oH1 91°]*), ^7) ^*Rr ^Tjl^, 

^7} ^ A <M] ^*r a J (E-beam evaporator HI ^ ^^1?1 
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[$^* 21] 

*1113iMl 9X°)*\, 

^7} A o Vj f #2fl = # 400 °C o]t}°) -grioflA^ UV ^e), #5^^n> ^ &) £^ <g^e) 

^ #7fl« c] Sf-^ ^s^f-Tfl aVEsfl t^*} ^hV^ . 
22] 

^113%H1 9l°]*\, 

^7] A oHl , Au, Pt, Ir TaS. nf-Jl^E-] ^H}^ ^ <^<>) 

# afll -g-^f^§- ^*Kr #7fl» ^ i^Hrr *Kr ^iM-Tfl *K£*ll 

[^T^ 23] 

A o v 7l ^1, ioo A °l*>s] 41 #^rf^ $^*Hr #7}|<y % # ^^S. 

24] 
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[$-=P^ 25] 

Xl22%Ml 5U<H*I , #7l X) l ^#*Rr #31 fe, 

#7l XI 1 ^17> #71 ¥^1^ ^^5}7]i4 ziiLc^ ^Xl XI 1 

# <§#*Hr #3l°J ^s^-M *V£Xl t^*}^ XI 

26] 

xi i3*j-^i sa°i-H . 

#7] ^# ^ XI 1 ^-##^r <l^*Rr ^-Xm ni Itsfe f^AS ^sj- 

^:#X1 teXl t^7V^ Xl2:«o V ^. 
27] 

X126%H1 $a°H, #7] ^ XI 1 g^Bi*^ #31 fe, 

200 r o]#^ ^o] £ 102: ^<?> #7i ^ xi i i*iei*Rr #xi<y 

28] 

XU3« $J<>H, 

#71 #Xl, Rh, Al ^ AgS A]BJj^ <y =-4*0.3. ol e^^i 

^12 ^*Hr #31-1- tj 5.^-*Hr ^-a- ^pa 0.3. ^ ^j^#xi ^£xi ^-^7>oi 
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f^nP"* 29] 

*1128%H1 &<H>H, ^7} A]2 %^*\^ #31^, 

^7] A <H1 , 500A vfl^l 10000 A ^1 ^lS. *fl2 ^*Hr #7}l<y S- 

30] 

^7} ^~g-# ^Hl *112 ^#-a- £l*fl ^^l?l^r #71)91 3J-§- ^-^S 

[3^8- 31] 

3ll3*J-<Hl SU^H, ^5}- ^#31 «V£*11 ^S^^r, 

^#31 a>£^fl ^^te^H afl^^. 
32] 

^131*oH1 ^7} §1 ^12 ^rf-g- l^el^Rr #31tt, 

200 °C q°]5L 102, ^7) ^ ^12 ##^-S- 1*le)*Rr #31°J 
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[51 3] 




[5. 4a] 
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[-£ 4b] 
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[£ 4d] 
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5] 

(a) 



1 50/m 



500/m 





























5/m 




1 o m 




20 yum 




§0 yum 








Ni/Au NiLa 
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I Si 6] 



LH 
W 



(a) 




Ni/Au 



LaNis/Au 
(50/25) 



LaNis/Au 
(50/50) 



LaNis/Au 
(50/80) 



LH 
W 



1 1 

10 

9 

8 
7 



(b) 




NiAu 



LaNis 
(450 "C ) 



LaNis 
(500 °C 



LaNis 
(550 "C ) 
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